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This invention relates generally to locomotives
and more particularly to high powered Diesel
electric locomotives.

High powered Diesel locomotives such as are
now being used for high speed passenger service
or those proposed to be used for main line freight
service are subject to several objections, one of
which is that the complete locomotive equipment
is excessively long, so much so that it has been
found necessary to provide two or more sepa-
rate. locomotive units coupled together. - An-
other objection is the high. initial cost which is
due, in part, to the excessive structure necessary
for locomotives of great length, while a further
very serious objection is the necessity for taking
a locomotive unit completely out of service when
an engineé thereof must be repaired.

It is an object of my invention to provide an
improved locomotive that is particularly adapted

for high powered operation while maintaining

the entire locomotive equipment within such a
compact length that only a single locomotive
unit is required.

Another object is to provide an improved
Diesel electric locomotive adapted for large power
for a given length and to have the power gener-
ating equipment so arranged that in the event
of engine trouble it will not be necessary to re-

-move the locomotive from service during repair
of an engine. In prior arrangements the loco-
motive units usually employ two or more engines
so arranged and related to the locomotive as to

. require removal from service of the entire loco-
‘motive unit even though only one engine must

. be repaired.

Other objects and advantages will be more ap-
parent to those skilled in the art from the fol-
lowing description of the accompanying draw-
ings in which:

Fig. 1 is a side elevation of my improved lo-
comofive; -

. Pig. 21is a transverse section taken substantial-
1y on the line 2—2 of Fig. 1 to show one of the en-

gine generator power units;

Fig. 3 iIs an enlarged fragmentary side eleva-
tion of the engine units taken substantially on
the line 3—3 of Fig. 2, certain parts being omit-
ted for sake of clarity;

Fig. 4 is a transverse section taken substan-
tially on the line 4-—4 of Fig. 3 to show one form
"~ of mechanism for removing one of the engine

units; .

Pig. 5 is a fragmentary side elevation of the
mechanism shown in Fig 4in a positxon for re-
moving an engine unit;

Fig. 6 is an enlarged side elevation of the elec-
trical connections between the engine generators
and the main bus leading to the electric motors.

In the particular embodiment of the inven-
tion, sych as is disclosed herein merely for the
purpose of illustrating one specific form among

" possible others that the invention might take in
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practice, I have shown in Fig. 1 a diagrammatic
outline of my improved locomotive having a sin-
gle bed frame (, of any suitable and usual con~
struction, mounted through'suitable center pin
structures 2 and 3 on preferably articulated driv-
ing wheel units 4 and 5, although it will, of
course, be understood that under certain condi-
tions a single driving wheel unit may be em-
ployed if desired, such as is particularly true for
switching locomotives and other small powered
locomotive equipment. The driving wheel units

‘4 and 5 do not per se constitute a part of my pres-

ent invention and hence detailed description and
disclosure thereof is not necessary, except to
point out that usugl electric motors 6 are suit~
ably supported in the driving units. for actuating
the driving wheels. .

To provide a locomotive of large power in a
given length while still avoiding the necessity of

- removing the whole locomotive from service in
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case it is necessary to’repair one engine, I have
provided a series of self-contained power units
1 arranged transversely of the bed framef, each
unit including a transversely disposed engine 8
having a generator 9 and a radiator 10 suitably

. connected in any usual manner to the water
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cooling jackets of the engine. The engine is gen-
erally of the vertical type wherein the cylinders
are arranged in either a simple vertical manner
or in a V-form, the V-form of engine being pref-
erable in order to utilize all available space al-
though it will, of course, be understood that un-
der certain circumstances the simple vertical
type engine can be employed, but in either case’
the engines are disposed so that the axis of each,

" 1. e. the crankshaft axis; extends transversely of
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the locomotive frame. The engine crankshaft is
generally indicated at 8’, Fiig. 3. A blower {1 is
suitably driven from the engine by belts and pul-
leys {2 and is arranged preferably to draw air
inwardly over the radiator 10 and discharge the

‘same vertically through a passage 13. As is seen

from the relative proportions of the power units

- in Pigs. 1 and 2, the width of said units is such

55

that when they are placed in side by side rela-
tion the total space occupied by any two adja-

" cent power units in a direction lengthwise of the

bed frame is materia.lly less tha.n the sum of the

-
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individual lengths of the units even though lim-
ited spacing occurs between the units longitudi-
nally of the bed frame. It is desirable in this
arrangement to have the engines located at the
same side of the bed frame,

To provide a suitable supporting structure for
the foregoing self-contained engine-generator
unit, the engine can be of the type having a bed
frame (4, Fig. 3, which is provided with a bot-
tom plate {5 and a series of vertical partitions 16
and sides 17. An engine lubricating oil sump
I6a is provided between partitions 6 while stor-
age battery compartments {1a¢ are formed be-
tween walls 16 and i1. The side plates {1, as
shown in Fig. 2, are continued as at 20 to pro-
vide arms for supporting radiator 8. A suit-
able brace 2i may also extend from the radiator
to the engine. The outer ends of arms 20 over-
lie a longitudinal passage or wiring compart-
ment 22 formed as a part of and preferably in-
tegrally with the bed frame {. Said passage ex-
tends above the plane of the upper surface of
the bed frame and also extends along the length
of the entire bank of power units 7 as shown in
Fig. 1. A hinged door or series of doors 23 per-
it access to said passage. Wires 24 from each
of the generators 9 extend through enlarged
openings 25 in the rear wall of passage 24 ad-

Jacent each power unit and then downwardly for
" connection as at 26 to main motor wires 21 which

run lengthwise within passage 22 and are suita-
bly connected through usual conirolling equip-
ment to the driving motors. Each power unit
can have any usual and well-known safety de-
vices (not shown) for independently shutting
down the units in the event of engine trouble
arising from well-known causes.

The power units as described are transversely
blaced closely adjacent to each other in side by
side relation to provide not only for mazimum
power in a minimum of space as previously
pointed out but also to provide & smooth contin-
uous appearance of the entire locomotive. The
foregoing is also conducive to having each en-
gine unit suitably removably secured to and sup-
ported by the upper surface of bed frame |
whereby any individual engine unit may be bod-
ily removed in a simple and efficient manner in
case it is necessary o make repairs thereto and
in addition all of the units are removed in a uni-
form manner. A substitute engine unit may be
inserted while repairs are being made on the re-
moved unit. This will permit the locomotive

“equipment to be maintained in service with min-
imum delay and without causing the useful en-
gines to be remove from service such as is now
necessary with mulfiple engine units wherein all
of the engines are formed as a rigid normally in-
separable part of the locomotive. In asmuch as
the power units are identical as heretofore de-
scribed, they are therefore interchangeable.

To hold the power units in position, I have
provided, Fig. 4, a series of vertical lugs 28 con-
‘nected to the lower transverse edges of the engine
base 14. The term “transverse” has reference
to the locomotive bed, although with respect to
the engine itself the lugs 29 are disposed along
the longitudinal edges thereof. Formed inte-
grally with or otherwise connected to the bed
frame | are slotted posts 30 adapted to receive

- the lugs 29. Aligned holes through the lugs and

posts permit a holding bar 31 to be inserted’

therethrough and suitably bolted therein, these
holding rods being disposed along each side of
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the engine as shown in Fig. 3. To remove the
power unit, it is first necessary to lift the same
upwardly to disengage lugs 29 from posts 30 and
thereafter laterally remove the unit. Broadly,
each unit is movable in a plane containing the

. engine axis and extending at substantiaily right

angles io the longitudinal axis of the locomotive
bed frame. One form among other possible
meckanisms for accomplishing this in a simple
and effective manner is to provide a series of
rollers 32 journalled in push rods 33 which are
verticaliy slidably supported in guides 34. These
guides are secured to the sides {71 of the engine
base. A shaft 35 is provided ‘with cams 36 for
engaging the push rods 33 whereby upon rotation
of rod 35 at its outer squared end 37 it is possible
to force roliers 32 into engagement with the top
supporting surface of bed frame | and to bodily
lift the power unit so as to free lugs 29 and posts
30 whereupon the unit may be laterally wheeled
off of the engine bed and on to a suitable plat-
form. A new unit may be then moved into posi-
tion on its rollers and lowered so as to be fas-
tened by reds 31. To provide a suitable gilideway
for the rollers 32, a series of transverse angle
irons 40, Fig. 3, may be secured to the locomotive
bed frame. Removal of a unit in the manner
aforesaid simply requires disconnection of con-
nectors 26, Fig. 2, from the main motor conduits
21 whereby the leads 24 will pass freely through
the cpenings 25. Also, the hood 38 of each unit
is formed preferably as a rigid part thereof and
hence this hood moves with the power unit as
shown in dotted lines 39, Fig. 2. The hoods of
successive units are disposed in . substantially
contiguous relation to each other thereby form-
ing the external roof and wall portions of the
locomotive.

From the foregoing disclosure, it is seen that
I have provided a Diesel locomotive arrangement
that is adapted to produce tremendous power
for a given minimum overall length of locomotive
structure and at the same time I avoid having
the entire locomotive stand by idly when repair
to only one engine is required. In a relatively
simple manner it is possible to remove the dis-
abled power unit and substitute another one very

- quickly thereby permitting the locomotive to-

gether with its operative engines to remain in
service. It will, of course, be understood that
any of the accessory apparatus such as air com-
pressors, heating boilers, etc. may be incorpo-
rated in a usual manner, although as shown
herein such accessory devices, diagrammatically
indicated at 41 and 42, are located in the forward
and rear body structure adjacent cabs 43. As is
seen from the. specific arrangement. herein dis-
closed, the upper surface of the bed frame upon
which the power units are supported extends not
only substantially continuously between the cabs
43 as shown in Fig. 1 but also extends a substan-
tial distance across the width of the frame as
shown in Fig. 2 whereby a practically unob-
structed “flat car” effect is presented by the
main bed frame | when the power units are
entirely removed therefrom, or conversely, when
the power units are transversely placed in posi-
tion as shown in Fig. 1 they form a longitudinally
compact bank of power units extending contin-
uously in substantially contiguous relation to
each other and to the cabs 43.

It will of course be understood that various
changes in details of construction and arrange-
ment of parts may be made by those skilled in
the art without departing from the spirit of the
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invention as set forth in the appended claims,

T claim: '

1. A Diesel-electric locomotive for producing
large power in a given length of locomotive com-
prising, in combination, a bed frame mounted
upon driving wheels, and a plurality of individual
power units each having a Diesel engine and an
electric. generator disposed at one end thereof,
said power units being supported on top of said
bed frame in relatively close side by side relation
to each other with the engines disposed so that

the crankshaft axis of each engine extends trans--

versely of said bed frame thereby forming a lon-
- gitudinally compact bank of transverse power
- units.

2. A Diesel-electric locomotive for producing
large power in a given length of locomotive com-~
prising, in combination, a bed frame mounted
upon driving wheels and having an upper longi-
tudinal supporting portion, and a plurality of
individual self-contained power units each hav-
ing a generally vertical type Diesel engine and
an electric generator disposed at one end thereof,
said power units being transversely disposed on
said upper supporting portion in side by side
relation to each other but spaced apart in a
direction lengthwise of the frame so that the
total space occupied by any two adjacent power
units in a direction lengthwise of the frame is
substantially less than the sum of tf = individual
lengths of said units. :

3. A Diesel-electric iocomotive for producmg
large power in a given length of locomotive com-
prising, in combination, a bed frame mounted
upon driving wheels and having an upper longi-
tudinal supporting portion extending substan-
tially across the width of said frame, a plurality
of individual power units each having a generally
vertical type Diesel engine and an electric gen-
eragtor disposed at one end thereof, said power
units being transversely disposed on said upper
supporting portion and extending substantially
across the width of said frame in relatively close
side by side relation to each other so as to form
a longitudinally compact bank of transverse
power units, the total space occupied by any two
adjacent power units in a direction lengthwise
of the frame being substantially less than the
sum of the individual lengths of said units.’

4. A Diesel-electric locomotive for producing
large power in a given length of locomotive com-
prising, in combination, a bed frame mounted
upon driving wheels, a plurality of individual

3

 thereof, said power units being mounted on the
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power units each having a Diesel engine and an .

" electric generator disposed at one end thereof,
said power units being supported on top of said
bed frame in relatively close side by side relation
to each other with the engines disposed so that
the crankshaft axis of each engine extends
transversely of said bed frame thereby forming
a longitudinally compact bank of transverse
power units, and means for connecting said
power units to said frame so that any unit may
be relatively quickly individually removed or

- replaced by bodily moving the same in a plane

which contains the engine axis and which ex-

tends at substantially right angles to the'longi-
tudinal axis of said bed frame.

5.. A Diesel-electric locomotive for producing
large power in a given length of locomotive com-
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prising, in combination, a bed frame mounted

upon driving wheels, and a plurality of substan-
tially identical interchangeable power units each

having a generally vertical type Diesel engine -

top of said frame in relatively close side by side
relation to each other with the engines disposed
so that the aXis of each extends transversely of
said bed frame thereby forming a longitudinally
compact bank of transverse power units.

6. A Diesel-electric locomotive for producing
large power in a given length of locomotive com-
prising, in combination, a bed frame mounted
upon driving wheels and having an upper longi-
tudinal supporting portion extending a substan-
tial distance across the width of said frame, a
plurality of individual power units each having
a generally vertical type Diesel engine and an
electric generator disposed at one end thereof,
said power units being arranged with their longi-
tudinal axes extending transversely of said frame
and being supported on said upper frame portion
in relatively close side by side parallel relation
to each other so &s to form a longitudinally
compact bank of transverse power units, and
means for connecting each engine and generator
as a self-contained unit to said frame so that
each such engine-generator unit may be indi-
vidually bodily removed or replaced by moving
the same in a plane containing the engine axis
but extending at substantially right angles to
the longitudinal axis of said bed frame.

7. A Diesel-electric locomotive for producing
large power in a given length of locomotive com-
prising, in combination, a bed frame mounted
upon driving wheels, a plurality of self-contained
removable power units each having a generally
vertical type Diesel engine and an electric gen-
erator disposed at one end thereof, said units
being supported on the top of said frame trans-
versely thereof and each unit also having a cool-
ing radiator and an air circulating fan therefor.
formed as a unitary part of the unit so as to be
removable therewith, and locomotive side and
roof wall portions also formed as a unitary part
of each power unit so as to be movable therewith
during removal or replacement of a unit and said
radiator being disposed so as’ to form at least a
portion of said walls.

8. A Diesel-electric . locomotive for producing
large power in a given length of locomotive com-
prising, in combination, a bed frame mounted
upon driving wheels, a plurality of individual
power units each having a generally vertical type
Diesel engine and an electric generator disposed
at one end thereof, said power units being sup-
ported on the top of said frame in relatively close
side by side relation to each other with the en-
gines disposed so that the axis of each extends
transversely of said bed frame thereby forming
a longitudinally compact bank of: transverse
power units, and separate external locomotive
wall portions for each successive unit and re-
movable independently of each gther but disposed
in substantially contiguous relation to each other
to form a longitudinally continuous enclosure
for the bank of power units when in completely
assembled relation.

9. A Diesel-electric locomotive for producing
large power in a given length of locomotive com-
prising, in combination, a bed frame mounted
upon driving wheels and having an upper longi-
tudinal supporting portion effective for a sub-
stantial distance across said frame, and a plu-
rality of individual power units each having a
generally vertical type Diesel engine and an

. electric generator disposed at one end thereof,

and an electric generator disposed at one end 75

said power units being supported on said upper
frame portion in relatively close side by side
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relation to each other with the engines disposed

so that the axis of each extends transversely of

said bed frame thereby forming a longitudinally

compact uniform bank of transverse power units,

the engines of the respective units being located
entirely at one side of the bed frame.

- 10. The combination set forth in claim 1 fur-
ther characterized in that a cab is mounted on
said bed frame at one end thereof and said power
units are located on the bed frame starting at a
point adjacent sald cab, the cab and the power
unit adjacent thereto being disposed in side by
side relation to each other.

11, A Diesel-electric locomotive for producing

"large power in a given length of locomotive com-
prising, in combination, a bed frame mounted
upon driving wheels and having a cab at each
end, a supporting surface on the upper side of
said frame extending a substantial distance
across the width of said frame and extending
continuously longitudinally between said cabs to
provide a substantially unobstructed supporting
surface, and a plurality of individual power units
each having a generally vertical type Diesel
engine and an electric generator disposed at one
end thereof, said power units being arranged with
their-longitudinal axes extending transversely of
said frame and being supported on said surface
in relatively close side by side relation to each
other from one cab to the other so as to form a
continuous longitudinally compact bank of trans-
verse power units.

‘ 12. The combination set forth in claim 1 fur-
ther characterized by the provision of a longi-
tudinally extending electrical compartment at
one side of said bed frame in raised relation to
the upper: side thereof.

13. The combination set forth in claim 1 fur-
ther characterized by the provision of a’ longi-
tudinally extending compartment at one side of
said frame in raised relation to said supporting
surface and each of said power units having a
radiator disposed over the top of said compart-
ment. ]

-14. The combination set forth in claim 1 fur-
ther characterized by the provision of a longi-
tvdinally extending compartment at one side of
said frame in raised relation to said supporting
surface, each of said power units having a radia-

" tor disposed over the top of said compartment,
and arms projecting from each power unit so as
to overlie said compartment and support the
radiators as a self-contained part of each power
unit.

2,240,628
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15. The combination set forth in claim 4 fur-
ther characterized in that the means for remova-
bly connecting & unit includes means for bodily
lifting ‘an engine unit from the bed frame to
effect disconnection of the engine therefrom.

" 16. The combination set forth in claim ¢ fur-
ther characterized in that the means for remova-
bly connecting a power unit includes means for
bodily lifting the unit from the bedl frame and
thereafter allowing the unit to be moved later-
ally of the bed frame,

17. The combination set forth in claim 4 fur-
ther characterized in that the means for remova-
bly connecting a unit includes means operable
from one end of the power unit for disconnecting
the same from the bed frame.

18. The combination set forth in claim 4 fur-
ther characterized in that the means for remova-
bly connecting a unit includes rotatable means

‘for bodily lifting an engine unit to disconnect

the same from the bed frame.
19. The combination set forth in claim 4 fur-

- ther characterized in that the means for remova-

bly connecting a unit includes relatively verti-
cally movable rollers disposed along each side
of the power unit, and rotatable cams for impos-
ing a lifting force on said rollers so as to lift a
power unit iree of the bed frame and thereby
permit lateral movement of the power unit on
said rollers during removal or replacement of
the power unit. :

20. A Diesel-electric locomotive for producing
large power in a given length of lccomotive com-
prising, in combination, a bed frame mounted
upon driving wheels, a plurality of individual
Dower units each having a generally vertical type
Diesel engine provided with a crankshaft for
driving an electric generator disposed at one end
thereof, said power units being supported on the
top of said frame in relatively close side by side
relation to each other with the engines disposed

- 50 that their crankshaft axes extend transversely

50

of said bed frame thereby forming a longitudi-
nally compact uniform bank of transverse power
units, and means forming separate roof sections,
one section for each unit being formed as a
unitary part thereof so as to be removable there-
with, and said roof sections being disposed in
substantially contiguous relation to each other
to form an longitudinally continuous roof for
the bank of power units when in completely
assembled relation. -
) MAX ESSL.



